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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth ,n section 102 of this title, if the differences between the subject matter sought to S patented and 
he pnor art are such that the subject matter as a whole would have been obvious at the time the 

PalnSiS sh^af ^^^^^^^^^ E'T ^Tr''""^ *° ^^'^ ^"^i^^^ matterpertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurosawa et al.. U.S. patent # 6.01 1 ,123. Kurosawa discloses (abstract) a curable 
resin composition, and an insulating dielectric film formed therefrom, comprising a 
partial condensate of an organosilane, polyamic acid gearing a hydrolyzable silane 
moiety, a transition metal chelate catalyst, a catalyst inhibitor (column 16. lines 27-60). 
and a curing accelerator including any of the inorganic acids outlined in column 1 7. 
lines 2-8. 

Discussion of the silane derivatized polyamic acid and its preparation begans in 
column 4, line 49 and continues through column 14. Of particular relevance to step (a) 
of both claims 1 and 8. a process wherein a tetracarboxylic acid dianhydride and a 
diamine are polycondensed to obtain a polyamic acid followed by reaction with a silane 
having hydrolyzable groups and a functional group reactive with a carboxyl group is 
taught in the column 9, lines 63-67 through column 10, lines 47-51. Polyamic acid 
formation preferably occurs at a temperature of between 0° and 120<> C (column 14. 
lines 33-38). A generic representation of the polyamic acid backbone is provided in 
formula (4) in column 5. Thereafter, various embodiments of are delineated where 
R^ denotes the structural framework of the aromatic moiety contributed by the 
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dianhydride. At least several of these entries correspond to dianhydrldes mentioned by 
Applicant in claims 3 and 9. For instance, where in formula (4) is the first radical 
outlined in column 6. the polyamic acid is derived from pyromellitic dianhydride which is 
the first compound recited in each of these claims. in formula (4) denotes the 
stmctural framework of the aromatic moiety contributed by the aromatic amine. At least 
several of these entries correspond to aromatic amines mentioned by Applicant in 
claims 4 and 10. For instance, where R^ in formula (4) is the second radical exhibited in 
the second line of structural embodiments outlined in column 6, the polyamic acid is 
derived from 4,4'-oxy-dianiline which is the first compound recited in each of claims 4 
and 10. 

Silanes bearing a group that is reactive towards carboxyl groups within the 
polyamic acid framework are outlined in column 12, lines 34-67 through column 13, 
lines 1-15. Some of these including 3-aminopropyltrimethoxysilane and 3- 
aminophenyltriethoxysilane coincide with the silanes identified by Applicant in claims 5 
and 1 1 as being useful for derivatizing the polyamic acid. 

As for Applicant's requirement that the equivalent ratio of diamine to dianhydride 
is less than 2:1, this aspect is inherently satisfied by the reference insofar as there 
would be no carboxyl groups available to react with the amino-functional silane had 
more than two equivalents of the aromatic diamine been made available. 

Concerning step (c) of claim 1 and step (d1 ) of claim 8, Kurosawa provides for 
both the preparation of the silsesquioxane prior to combining it with the poly(amic acid) 
and in situ preparation of the silsesquioxane thus covering the different approaches 
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taken by claims 1 and 8 (see processes 3 and 1 respectively in column 18 of the 
reference). A fairly comprehensive list of the organosilicon precursors is volunteered in 
column 3. lines 56-67 through column 4. lines 1-28. Notably the most favored 
embodiments of the silane (column 4, lines 24-28) adhere to the structural description of 
the corresponding monomer and silicon alkoxide of claims 1, 6, 8, and 12. There is no 
mention of the pH at which polycondensation is carried out (claim 1) but it is the 
Examiner's position that, where the accelerator is one of the inorganic acids listed at the 
top of column 1 7. the pH will inherently be satisfied insofar as Applicant advocates the 
utilization of these same condensation catalysts on page 1 1 of their Specification. 

Concerning step (d) and (d1) of claims 1 and 8 respectively, the reference only 
expressly teaches the amount of water to be added for preparing the silicon-based 
polymer component (column 18). not the amount required to hydrolyze the silyl groups 
bonded to the polyamic acid. Nonetheless, the skilled artisan will appreciate that the 
hydrolyzable groups of a silane/silane-functionalized compound must be hydrolyzed in 
order to be rendered condensation-active. In this connection, one of ordinary skill will 
optimize the quantity of water as a matter of routine experimentation to ensure the full 
hydrolysis of the silane thereby enabling it to react with another condensation-active 
compound (in this case to enable reaction of the silane-functionalized polyamic acid 
with the inorganic silane condensate). Ion-exchanged water is disclosed several times 
in the examples for hydrolyzing the organosilicon-containing compounds. 

As for step (e) and (el ) of claims 1 and 8 respectively, coating of the composition 
onto a surface and curing at 350° C is described in column 20, lines 58-67. Of course. 



Application/Control Number: 10/667,666 Pag 
Art Unit: 1712 

imidization of the polyamic acid to polyimide will inherently occur under these 
conditions. (As evidence of this, see column 14, lines 39-43.) 

Concerning claim 2, Example 10 teaches the removal of methanol by-product // 
vacuo prior to adding the polyamic acid. 



The prior art discloses several other methods that are quite similar to the claimed 
invention. Brown et al., U.S. patent Nos. 5,962,1 13 and 5,883.219 teach methods of 
making inorganic-organic hybrid polymers, and films therefrom, that mirror the instant 
invention in most every respect. In each reference, a dielectric material comprising the 
reaction product of alkoxysilane-functionalized polyamic ester and organic polysilica, 
which is equivalent to the silsesquioxane of the instant invention is disclosed. There 
are. however, a couple of important distinctions. First, the polyimide precursor is 
derived from the reaction of an aromatic diamine with an aromatic diester-diacyl chloride 
as opposed to an aromatic dianhydride. Further, the amino-functional silane is 
introduced during the formation of the polyamic ester backbone as opposed to afterward 
as claims 1 and 8 require. Although the final product, polyimide-silsesquioxane 
copolymer, is precisely the same. Brown employs a somewhat different process and the 
Examiner could conceive of no reason why the skilled artisan would be motivated to 
alter that process in such a way that the instant invention is realized. 

Aoki et al., Japanese Patent Document No. 4-189866 A is also of interest for its 
disclosure of a reaction product derived from (i) a product of organosilsesquioxane and 
an amino-functional silane and (ii) polyamic acid. Clearly, the difference in this instance 
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is that the inorganic silsesquioxane component has been pre-modified instead of the 
organic component 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marc S. ZImmer whose telephone number Is 571-272- 
1096. The examiner can normally be reached on Monday-Friday 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, Randy Gulakowski can be reached on 571-272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
November 12, 2004 





